2-Methylfuran toxicity in rats--role of metabolic activation in vivo.
Administration of a single ip dose of 2-methylfuran (2-MF) to male Sprague-Dawley rats at a dose of 100 mg/kg produced centrilobular necrosis of the liver and bronchial injury of the lung, the severity of the lesions increasing with increasing doses up to 400 mg/kg. Kidneys, however, showed no visible evidence of tissue damage even at the highest dose. Liver injury was also evidenced by an increase in serum glutamic pyruvic transaminase (SGPT) levels. Tissue distribution and covalent binding studies conducted over a dose of 50-200 mg/kg of [14C]2-MF indicated that the total radioactivity present per gram of wet tissue was in the order of liver greater than kidney greater than lung greater than blood. Covalent binding of the label to protein was greatest in the liver followed by kidney and the lung. Radioactivity bound covalently per milligram of DNA was also highest in the liver followed by kidney. Tissue distribution and covalent binding studies were conducted over a period of 0.5 to 24 hr after an ip dose of 100 mg/kg of [14C]2-MF. Maximal covalent binding was observed in the liver at 4 hr. At all time points binding of the label was greatest in liver, followed by kidney. Liver glutathione levels were depressed following 2-MF administration. Pretreatment of rats with phenobarbital markedly increased the covalent binding to protein and DNA and caused a twofold increase in SGPT compared to rats treated with 2-MF alone. Pretreatment with 3-methylcholanthrene had no effect on either parameter. Administration of N-octylimidazole, an inhibitor of cytochrome P-450, prior to administration of the radiolabeled 2-MF decreased the covalent binding of the label to protein and DNA. Moreover, the SGPT levels remained the same in the pretreated rats compared to the rats treated with vehicle alone. Thus, pretreatment with phenobarbital, an inducer of cytochrome P-450, enhanced both covalent binding and toxicity while prior treatment with N-octylimidazole, an inhibitor of cytochrome P-450 decreased covalent binding and prevented hepatotoxicity of 2-MF. These results support the view that at least some of the toxic effects of 2-MF are mediated by reactive metabolite(s) formed in vivo.